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change at the six BINGO research sites. The analysis is based on questionnaires among
risk owners and stakeholders at the six research sites and two in-depth interviews with
experts on national-adaptation policies. The results of the questionnaires and interviews
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1. Infroduction

This Deliverable is part of the European Union’s Horizon 2020 BINGO (Bringing INnovation to onGOing
water management - a better future under climate change) project, which runs from 2015-2019. The BINGO
project aims to provide better insight into the regional hydrological impacts of climate changes across Europe
and to develop practicable solutions for adaptation in these regions. The project focuses on six research
sites in six European countries: Portugal, Spain, Cyprus, Germany, the Netherlands and Norway. These
research sites represent a huge variety of different geological, hydrological, land-use and governance
contexts. The BINGO project will therefore generate insight into common climate change adaptation
challenges in Europe, as well as into the context-specific adaptation challenges that face different European

regions.

Within the BINGO project, Work Package (WP) 5 aims to develop risk treatment and adaptation solutions
for each research site. The work is subdivided into three parts. WP5.1 develops risk treatment and
adaptation strategies to deal with the specific hydrological impacts of climate change in each region,
identified as part of the BINGO project. These strategies are developed in close cooperation with the local
Communities of Practice (CoP’s) that have been established at each research site. WP5.2 performs a socio-
economic analysis regarding the impacts of these risk treatment and adaptation measures. WP5.3 examines
the policy and governance context for adaptation to climate change at the six BINGO research sites. It
identifies governance strengths and weaknesses, based on which recommendations will be provided for

improvement at the research sites, and beyond.

This document is one of the outcomes of WP5.3. It forms the first part of the Deliverable 5.4, officially entitled:
Report on the assessment of the current situation and recommendations for improvement at the research
sites using the three layer framework (part 1 M18 and update M46). In this first part, the current governance
situation at the six research sites is analyzed: Are climate-related risks sufficiently taken into account in the
existing the policy frameworks and to what extent are existing governance arrangements apt to take up new
adaptation challenges? The outcomes of this analysis provide insight in the governance challenges for

adaptation to the hydrological impacts of climate change per research site.

These results form the basis of the formulation of site-specific recommendations in the second part, where
the implementation paths of the adaptation strategies formulated by the CoP’s are assessed against their
specific policy and governance needs. Considering the governance strengths and weaknesses at the six
research sites, which opportunities are provided to implement the measures included in these adaptation
strategies, and where are potential hindrances? This assessment will form the second part of Deliverable

5.4, which will be completed in project month 46.

The report is structured as follows. Chapter 2 outlines the theoretical framework used for the analysis and
explains the data collection methods. Chapters 3-8 describe the findings of the governance analysis per

research sites. Chapter 9 makes a comparative analysis as a main conclusion.



2. Theoretical framework and data collection methods

2.1. The Three Layer Model as the theoretical framework used

For the analysis of governance needs per adaptation measure, we use the Three Layer Framework for
Water Governance (see Figure 1). This framework, designed by Havekes et al. (2013), was developed
against the background of increased experiences with water-related stresses around the world. According
to the World Economic Forum’s Global Risks Assessment, water problems are one of the biggest future
threats facing humanity (World Economic Forum 2015). In the United Nations Office for Disaster Risk
Reduction (UNISDR) floods and droughts rank in the top 3 most experienced climate-related disasters
between 1980 and 2011". The UNISDR'’s Global Assessment Report of 2015 emphasizes that dealing with
these hydrological impacts of climate changes requires more than a governmental and top-down technical
approach. Just as important as technical solutions are good governance practices that provide the necessary
legal, financial and administrative capacities to implement adaptation measures and ensure a sufficient
amount of stakeholder participation and public accountability to safeguard the legitimacy of adaptation
efforts. The Three Layer Framework for Water Governance was developed as a tool for assessing water

governance practices against these general values.

Figure 1 — The Three Layer Framework

The framework builds on the work done by the Organization for Economic Co-operation and Development
(OECD 2011) on governance gaps in water governance, and elaborates on these gaps with the building
blocks for good water governance identified by the Dutch Water Governance Centre (WGC 2011). The
framework distinguishes between three layers of governance. First, the “content” layer looks into the
substance of adaptation policies. Through this layer, adaptation policies are characterized by their degree
(are relevant climate-related risks addressed in the policy framework, or do certain risks remain untreated?)
and nature (e.g., do adaptation policies rely on technical, legal and/or financial policy instruments?). In

addition, the content layer assesses the available expertise and skills needed to develop relevant adaptation

' https://www.flickr.com/photos/isdr/7460711188/in/album-72157628015380393/
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policies in a governance context. In this report, this is further specified in terms of information about the
regional impacts of climate change and knowledge about possible coping strategies to deal with these

regional risks.

Second, the ‘institutional” layer deals with the organizational aspects that support the effective
implementation of designed adaptation policies. In the Three Layer Framework, good institutional capacities
entail clear and legally anchored divisions of responsibility, strong legal and administrative capacities (which
for example includes workforce (fte), management and supervisory qualities, implementing capacities,

monitoring capacities) and a robust financing structure.

The third “relational” layer of the framework refers to the requirements placed on the wider governance
context of adaptation to climate change. The Three Layer Framework makes a distinction between culture
and ethics, communication and cooperation, and participation in this regard. In this report, this is further
translated into the extent to which developed adaptation policies establish links between different sectors,
the extent to which adaptation governance is clear and open to the public, and the extent to which

stakeholder participation is realized in regional governance contexts.

This framework is applied in all WP5.3 governance analyses to facilitate mutual comparisons. For example,
the framework is also used to analyze the governance needs of the selected adaptation measures per
research site, which is part of Deliverable D5.1: Portfolio of risk management and adaptation strategies
available for the six research sites in BINGO. By linking the governance needs of different adaptation
measures to the governance challenges identified through the analysis in this report, potential ‘bottlenecks’
may be identified for the implementation of certain selected adaptation measures in specific regional

contexts.

2.2. Data collection method

Data for this analysis was collected in two steps. First, questionnaires on policy and governance were sent
out to (CoP) stakeholders; the replies provide information on the policy and governance context at the six
BINGO research sites. This allowed to identify site-specific policy and governance needs for adaptation to
climate change in different sectors that are impacted by climate change. Annex | contains the questionnaire
template. In the table below, an overview is given of the number of questionnaires collected per research

site.

11



Table 1 — Questionnaires per research site

BINGO research Number of .
. . . Sectors involved
site questionnaires
Cyprus/Troodos 6 Public administration, public water supply,
Mountains region agriculture, waste water.
Portugal/ lower
Tagus 10 Public administration, public water supply,
transboundary river agriculture, waste water, research.
basin
The Netherlands/the Public administration, public water supply,
Vv 6 water resources management, spatial
eluwe .
planning.
Germanv/Wupbper Public administration, water resources
Ri yVupp 1 management, public utilities (water supply
iver Basin
and treatment, energy).
Norway/Bergen city 5 Public water supply, research.

Public administration, public water supply,
Spain/Badalona city 9 waste water, spatial planning, beach
management, research.

Second, two in-depth interviews with national-level policy experts were conducted at every site to generate
insights into the national-level policy and governance context that influences adaptation efforts at each
research site. The expert-interviews were held with (1) a key policymaker and (2) a key scientist working on
national adaptation policy in the six countries. Annex Il contains the interview protocol. The table below lists

the organizations interviewed at each site.
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Table 2 — Expert-interviews per research site

BINGO research
site

Cyprus/Troodos
Mountains region

Expert-interview 1

Senior hydrologist at the Water
Development Department

Expert-interview 2

Civil and environmental engineer
at the Institute of Environment
and Sustainable Development

Portugal/ lower
Tagus transboundary
river basin (l)

Professor at the University of
Coimbra, researcher at the
Centre for Social Studies
(CES)

Former head of the Tagus
River Basin District
Administration Division

Portugal/ lower
Tagus transboundary
river basin (II)

Water resources expert
consultant and former
President of the Institute for
Water (INAG)

Principle researcher at LNEC
and former President of the
Portuguese Regulatory
Authority on Water and
Waste services (ERSAR)

The Netherlands/the

Researcher at the
Public Administration and
Policy department of

Policymaker at the Dutch
Ministry of Infrastructure and

Veluwe Wageningen University & the Environment
Research
North Rhine-Westphalia State
Germany/Wupper Agency for Nature, Environment Wupperverband —
River Basin and Consumer Protection Department of Forestry

(LANUV)

Norway/Bergen city

Researcher at the Regional
Climate & Climate Services and
Climate Dynamics departments

of Uni Research,

Policymaker at the Norwegian
Environmental Agency

Spain/Badalona city

Researcher at the Institute of
Science and Environmental
Technologies (ICTA) of the

Autonomous University of
Barcelona (AUB)

Spanish Office of Climate
Change (OECC) of the Spanish
Ministry of Agriculture, Fishing,

Food and Environment
(MAPAMA)

The interviews were conducted by the local project partners. According to the BINGO ethical code, the
interviewees are listed according to their professional contacts (name, organization) only. The expert-
interview summaries were sent back to the respondents for a final check to make sure that the report
adequately captures the respondent's insights and ideas. The interview reports were not made public to

maintain an open interview setting, but their results have been incorporated in this Deliverable.

Both the questionnaires and the interview reports were translated into English by the local project partners,
complemented with a first analysis of the meaning of these results in the regional governance context. The
questionnaires and interviews were further and systematically analyzed in terms of the Three Layer
Framework by the WP leader (KWR). Each of the analysis chapters has been send back to the local project
partners for review. Based on these regional governance assessments, conclusions have been drawn about
general and site-specific governance strengths and weaknesses across the European regions studied in the
BINGO project.
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3. Cyprus - The Troodos Mountains region

3.1. Introduction to the area?

This chapter describes the findings of the policy and governance analysis for adaptation to the hydrological
impacts of climate change in the Troodos Mountains region, the BINGO research site in Cyprus. This region
covers roughly 60% of the island and contains the Cyprus’ main water resources. In the Troodos region, the
BINGO project focuses on the downstream area of the Peristerona watershed. The findings of this analysis
provide information on policy and governance strengths and needs for adaptation to climate change in the

region.

Being a Mediterranean country, water scarcity has posed a persistent risk to Cyprus’ water management for
centuries. For the Peristerona watershed, climate change may increase this risk. The prolongation of dry
periods may lead to a depletion of water resources in the future; groundwater levels could fall and existing
boreholes could dry out. Especially the Kato Moni community could experience the consequences of climate
change in this regard, because its current water resources just match the local demand. However, climate

change also poses new risks to the region, such as floods and a deteriorating quality of water resources.

The research for this analysis was coordinated by the Cyprus Institute (CYIl). The table below lists the

respondents that filled in the questionnaire and the experts that were interviewed.

Table 3 — Overview of respondents in Cyprus / the Troodos Mountains region

Organization Respondent

Questionnaires

Sotiris

President of Orounda Community Council (Domestic Water Supply) Hatzidemosthenous

President of Kato Moni Community Council (Domestic Water Supply) | Charalambos Matsoukas

President of Peristerona Community Council (Domestic Water Supply) Michalakis Fotiou

Manager/bookkeeper at the Irrigation Divisions ‘Domes’ & ‘Naos’, George Yiorkadjis

Peristerona
Manager/bookkeeper at the Irrlgatlon Division ‘Kampos tou Mylou’, Andreas Christoforides
Peristerona
Vice-President, Sewage Board of Astromeritis — Peristerona — Akaki . .
complex Aris Constantinou

Expert-interviews

Senior hydrologist at the Water Development Department Charalambos Demetriou

Civil and environmental engineer at the Institute of Environment and

Sustainable Development Maria Zachariou-Dodou

2 A more elaborate description of the research site can be found in D3.1 of the BINGO-project
14
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3.2. Content layer

Content of policy framework

Because water scarcity has been a prominent concern throughout the history of Cyprus, most national-level
legislation addresses the availability of water supply for different purposes. For example, the Water
Protection and Management Act of 2004 and the Integrated Water Management Law of 2010 aim to make
sure the country’s water resources are well-managed to sustain its contemporary uses, in line with the
relevant EU-legislation, mainly the Water Framework Directive (WFD). Cyprus is currently preparing a
National Adaptation Strategy, which will provide guidance on how to deal with the hydrological impacts of

climate change.

In the Peristerona watershed specifically, three subdomains of water governance can be distinguished:

domestic water supply, irrigation, and wastewater treatment.

Domestic water supply is effectively regulated. The supply relies on groundwater resources, which are
managed by community councils, who are also responsible for the provision (distribution and selling) of water

to households.

Water for irrigation comes from boreholes and is distributed to users through local infrastructural (pipe)
networks which are operated by pumps. Water is also diverted from the ephemeral Peristerona River and
flows by gravity through a network of open, concrete channels. In dry years there is no surface water for
irrigation in the downstream communities (Peristerona, Astromeritis) and little in Orounda and Kato Moni.
Water supply for irrigation purposes is regulated through the Irrigation Division (villages) Law Cap. (chapter)
342. This law arranges that a group of ten or more landowners can form an irrigation division to share
amongst themselves the resources and costs of irrigation water supply, for which they lay down rules in an
agreement. Apart from groundwater boreholes managed by irrigation divisions there are also boreholes

exploited by individual farmers.

A relatively new subdomain of water governance in the Peristerona watershed links to waste water
treatment. Recently, a sewage water treatment plant was constructed in the region by the central water
management authority, that is the Water Development Department (WDD). This plant collects wastewater
from three adjacent communities of Astromerites, Peristerona and Akaki. The sewage systems of these
communities are connected to the waste water plant by a series of newly constructed wastewater pipelines.

The treated wastewater will be used for irrigation purposes.

Information on impacts of climate change

In general, the respondents indicate that water management in the region is backed by sufficient information.
The impacts of climate change on the temperature, rainfall patterns, water availability and floods are
generally well-understood. However, more information could be generated about the impacts of climate

change on the quality of water resources and related health issues.

However, respondents also indicate that day-to-day management practices (both for domestic supply and
for irrigation) are largely based on empirical knowledge. This means that there are limited institutional
arrangements and advanced structural tools to ensure that knowledge about the possible long-term impacts
of climate change are taken into account in actual water management practices. Mostly, the policy framework

focuses on sustaining existing water uses and addressing current water scarcity problems.
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For example, domestic supply systems have no leak-detection system Setting up such a system requires
high investment costs. Regarding irrigation supply that relies on groundwater, there is little information
available on the water level of the aquifer in (specific areas of) the region. Because water use for irrigation
is not centrally monitored, there is little insight into the effects of irrigation on the groundwater level in the
area. Although water abstraction by irrigation divisions is metered, the water fees charged (and checked by
the District Administration officer) are typically estimated on the energy (hours of pump operation) cost, i.e.

billing is not based on the volume of water consumed.

Knowledge of possible coping strategies

At the national level, as becomes evident through the expert-interviews, the impacts of climate change are
primarily addressed by tailoring existing policies on water scarcity to newly anticipated drought scenarios.
For example, desalination plants have been effective in securing the domestic water supply and such plants
are now forwarded as an adaptation strategy as well. In the agricultural sector, technological innovations,
such as drip irrigation systems, have been implemented for many years and are effective in improving
irrigation water use efficiency; such systems are also included in the National Adaptation Strategy that is
currently being developed at national level.® The government already used pricing schemes to encourage
end-users to reduce their water use. Such price incentives are now also included as a conservation tool in

national adaptation strategies and visions.

However, in addition to integrating successful existing policies into a national adaptation strategy, new
policies have also been devised. These policies deal with the new risks posed by climate change. In 2010,

for example, a Flood Risk Law was adopted.

The three communities located in the downstream part of the watershed have already implemented
measures to deal with potential depletion of their (drinking) water resources during prolonged periods of
drought. The Kato Moni community has constructed two household water supply systems, one for drinking
water and one for garden irrigation, to deal with this risk. The Peristerona and Orounda communities have
prepared back-up solutions (additional boreholes) to ensure the water supply in dry periods. In Kato Moni,
community leaders are also thinking about long-term strategies to deal with droughts under extreme climate
scenario’s; they are for example exploring the possibilities of connecting to nearby water distribution

networks to absorb the shocks produced by major inflow reductions.

In the case of irrigation, there is much less planning for adaptation to climate change. The stakeholders
involved in the survey and interviews did mention a lot of potential options in this regard. Suggestions include
better maintenance of check dams (e.g. timely removal of accumulated sediment), improvement of the
financial management of irrigation divisions to contribute to a better management of (ground)water
resources, and merging pipe networks of different irrigation divisions to absorb fluctuations in groundwater

resources. However, as to yet, these options have not been implemented.

The Astromerites-Peristerona-Akaki sewage treatment plant has been developed as a requirement for the
European Urban Waste Water Treatment Directive (91/271/EEC). The treated sewage water can be used
for irrigation, as a coping strategy to deal with the impacts of climate change. These non-conventional water

resources can provide an alternative supply solution for irrigation purposes.

3 The status of the National Adaptation Strategy can be found at: http:/climate-
adapt.eea.europa.eu/countries-regions/countries/cyprus [December 15, 2016].
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3.3. Institutional layer

Roles and responsibilities

In general, water management in the Peristerona watershed is backed by strong legal arrangements. Most
responsibilities are governmental. They have been clearly defined and legally anchored in the Integrated
Water Management Law. Various Departments of the Ministry of Agriculture, Rural Development and

Environment take on a large share of the responsibility for climate adaptation in particular.

For domestic water supply, the division of responsibilities is generally clear. Community councils are legally
responsible for selling and servicing water supply to households through the Communities Law 86(1), which
falls under the authority of the WDD.

In case of the governance of water use for irrigation, responsibilities are less clear. Irrigation divisions are
governed by a committee that sees to the allocation of water among the different users. The members of
each irrigation division elect a cashier/manager, who is responsible to collect the irrigation fees from all
members and ensure the smooth functioning of the irrigation network. Irrigation divisions are chaired by a

District Administration officer who checks the financial status of each division on an annual basis.

However, central and regional responsibilities intersect and sometimes overlap in the case of irrigation. For
example, while the check dams, small, often temporary, dams that are constructed in rivers to counteract
erosion and improve groundwater recharge, are state property and the WDD is responsible for their
maintenance, some irrigation divisions intervene in this task by independently cleaning the deposited
sediment. Also, there are no quotas for groundwater extraction for irrigation, and this use is also not
monitored. If this would be included in a law or regulation, it would provide the WDD with the opportunity and

authority to ensure a sustainable use of groundwater through a quota policy.

Comprising a new subdomain in Peristerona’s water governance, roles and responsibilities for waste water
treatment have only been specified at the operational level. While the WDD set up the waste water treatment
plant, its operation is subcontracted to a Sewage Board. This board consists of two members of each of the

three communities that are connected to the plant and is chaired by a District Administration officer.

Administrative resources

According the questionnaire respondents and interviewed experts, existing water management practices in
the region are supported by adequate legal and administrative resources. That is, current responsibilities for
water management in Peristerona rely on strong legal and administrative arrangements that allow
responsible actors to effectively act according to their assigned responsibilities. Responsibilities are
connected to clearly outlined targets for different governance actors. In addition, there are sufficient

resources for monitoring and compliance these targets at the central level.

For domestic water supply, quality standards are in place and quality checks are performed regularly (at
least once a month) by the national government’s Public Health Services Department of the Ministry of
Health. Moreover, communal groundwater extraction policies are supported by the Geological Survey
Department. The pricing structure for domestic water supply is overseen by the District Administration and

drinking water prices are approved by the WDD at the central level.
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Administrative resources for irrigation vary greatly between irrigation divisions. Within irrigation divisions,
costs for the construction and maintenance of irrigation networks are shared according to use. For this, the
hours of abstractions per farmer are recorded. It is the task of the bookkeeper/accountant to make sure that
all costs (in a strict financial sense, environmental and resource management costs the EU Water
Framework Directive calls for (article 9) are not included in those calculations) are recovered from members
of the division. Well-organized governing committees have the capacity to oversee the irrigation uses of its
members and allocate water use between them based on a consideration of individual needs and the
hydrological status of the system (e.g., in dry periods the committee can allocate water use differently to
counteract drought). However, the questionnaire and interview respondents also note that some governing
committees lack sufficient administrative and organizational resources. In these cases, groundwater
extractions are not always monitored and little managed. Overall, while the irrigation divisions are chaired
by the District Administration, pricing is based on time rather than volume and groundwater is also abstracted
for individual irrigation use. According to the respondents, this context presents a challenge for setting up

an effective regional oversight and coordination system for managing groundwater resources.

Respondents also argue that resources sometimes lack for the implementation of policies. This is particularly
problematic for the implementation of new climate change adaptation policies. For example, while national-
level policies outline the importance of drought-tolerant crops to ensure the availability of water resources in
the future, no means are designed to actually “compel” famers to change crops. Although farmers are
encouraged (through subsidy incentives) to grow drought-tolerant crops, governmental departments cannot
impose the cropping choice decision to farmers. Another underlying cause of this problem may be that while
the Environmental Department oversees and coordinates adaptation policies, it is not responsible for the

implementation of these policies. In the case of water management, this responsibility belongs to the WDD.

Financial resources

Financial support for domestic water supply in the Peristerona watershed is sufficient/well-arranged
according to the respondents. Large investments for infrastructure (e.g., for the renewal of pipe networks)
are sponsored by public funding. Governmental regulation 128 (2014) requires prices for domestic water to
cover all costs of the production and delivery process, which includes not only financial but also
environmental and resource-related costs (according to the WFD). Water supply to households is metered
and charged accordingly; households receive 3-month bills where volumetric block-pricing is applied to

incentivize water conservation.

The situation is different in the subdomain of irrigation. Although water metering of groundwater abstracted
by irrigation divisions is required, water is charged by time rather than by volume, as pricing is mainly based
on the electricity costs to operate the pumps. This means there is little control on the actual abstraction of
groundwater for irrigation purposes. The financial structure underlying the use of irrigation water can be
somewhat unreliable, because this structure is highly dependent on the organizing and management
capacities of the governing committees of local irrigation divisions that charge bills to end-users and manage
the costs of the irrigation system. Especially in ‘bad years’, end-users may not be able to pay their bills in
time, which means the irrigation division has to build up sufficient financial reserves to absorb such blows.
A related challenge concerns the maintenance of irrigation systems; in some divisions, this maintenance is

challenged by delayed bill payments.
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For the treatment of sewage water, the installation is still in its infancy. The wastewater treatment plant itself
has been built but not all households are yet connected to communal sewage systems that are linked to the
plant. Therefore, some households are not charged, While a proper pricing and management system has

been set up, it still needs to be implemented.

The costs of climate change adaptation solutions are potentially very high. For example, a pipeline could be
built from desalination plants to the Peristerona communities to address water shortages in this region.
However, the initial investment costs of such infrastructures are very high. Up to now, it is not clear who will

pay for these costs.
3.4. Relational layer

Links to other policy sectors

According to the respondents, water scarcity presents a shared problem to the development of important
economic sectors in Cyprus. Agriculture, tourism, environment and energy all depend on a stable water
supply. Because of the long history in dealing with water scarcity, strong links between these sectors have
grown. With the transcription and implementation of the EU Water Framework Directive in national-level

policy, collaborations between these sectors have even intensified.

In the Peristerona watershed, water management for domestic water supply is therefore strongly interlinked
with spatial planning. However, respondents note that the management of water supply for irrigation
operates rather independent from other policies. While in practice this area is linked to the agricultural sector
(e.g., through per hectare subsidies), strategic links between both sectors have not been made. Sewage

water treatment is strongly linked to environmental protection laws.

Transparency and public accountability

Respondents generally feel that the goals of water management, the roles of different parties, and the rules
that guide their actions are sufficiently clear to stakeholders and the public. This transparency creates

confidence for collaborative work.

However, accountability for adaptation responsibilities is much lower; while adaptation policies have been

outlined, it is unclear who can be held responsible for the (effective) implementation of these policies.

Participation

According to the respondents, relevant stakeholders are sufficiently involved in the governance of domestic
water supply and sewage treatment. However, some respondents also note that these stakeholders mostly
belong to ‘organized’ entities in the public sector (e.g. governmental bodies). The private sector and end-
users (households themselves) are involved much less. Because of this lack of stakeholder participation,
the awareness of climate change and their potential role in adaptation solutions is generally low among end-
users. For example, households and farmers decisions have been rather unresponsive to changes in water
prices — a national-level policy strategy for adaptation — so far. A hindrance to organizing stakeholder
involvement is the lack of relevant organized citizen groups or stakeholder organizations that can be involved
in policy consultation processes. An underlying problem may be that adaptation policies do not take social
or equity issues into account, because of which this policy field remains rather technical and top-down

regulated.
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Interestingly, in the subdomain of irrigation governance, end-users are actively involved in the management
of their own water resources through irrigation divisions. In their activities, they collaborate with regional

government authorities (e.g. the District Administration officer).
3.5. Governance strengths and weaknesses

Strengths

Different strengths of the policy and governance framework for adaptation to climate change in the
Peristerona watershed can be found in each layer of water governance. Water governance in Cyprus is
guided by a clear and legally embedded policy framework, which is based on a good understanding of the
contemporary condition of the water system. This is reflected in a strong institutional capacity. Roles and
responsibilities for daily management practices are clearly defined and divided between different authorities.
Also, the necessary reporting requirements have been set up to ensure accountability. In the governance of
domestic water supply, administrative and financial resources are well-arranged. While administrative and
financial resources in the subdomain of irrigation are relatively less organized, end-users are actively
involved in water governance. This facilitates the development of governance solutions that are tailored to

the specific needs of end-users in a certain area.

Weaknesses

Weaknesses of the governance context for adaptation to climate change in the Peristerona watershed are
also located within all layers of water governance. The content of the policy framework is focused on the
contemporary situation, not taking long-term developments such as climate change sufficiently into account.
Daily management is largely based on empirical knowledge and solutions are based on insights about what
works and does not work in practice. While the impacts of climate change are well understood on a general
level and the first adaptation measures are already in place, the impacts are only known crudely. Because
of this, adaptation is mainly incorporated under existing policy approaches (dealing with droughts for
example) but new risks remain under-addressed. As a result of this lack of understanding about detailed
impacts, the policy framework for adaptation is not accompanied by clear institutional arrangements. It is for
example not specified who is responsible for anticipating which impacts, who is responsible for taking
precautionary (e.g., who will pay for the infrastructural improvements in the domestic water supply and
irrigation networks) and emergency (e.g., who is responsible for ensuring the water supply in cases of
prolonged drought) measures, and who will carry the burden of potential negative consequences (e.g.,

higher drinking water prices, crop damages) caused by the impacts.

Governance needs (what can be improved)

To improve the current situation, more knowledge could be generated about the specific and regional-level
impacts of climate change on the local water cycle. However, in order to fully grasp these impacts, a better
understanding of interactions in the local water system is needed. In the current situation, surface water
diversions and groundwater abstractions are for example not always sufficiently monitored, and because of
this, the consequences of these abstractions on groundwater levels — which will interact with the impacts of
climate change — are not known. More insight into these kinds of interactions will help to develop robust

policy solutions for adaptation to climate change.
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In addition, the institutional arrangements supporting these policy solutions could be improved. Roles and
responsibilities of different parties have to be clarified, to make sure that every party is aware of its
responsibility for taking precautionary, emergency and coping measures, and can be held into account for
acting on this responsibility. While such institutional arrangements could potentially develop in the
subdomain of domestic water supply as this domain is already characterized by a strong institutional
framework, they could be harder to develop and implement in the subdomain of irrigation governance
because the financial and administrative arrangements in this subdomain are more fragile. At the same time,
the governance structure in the irrigation subdomain does display an important quality for adaptation to
climate change, that is, a decentralized responsibility structure (with irrigation divisions) in which end-users
participate and through which policy solutions can be generated based on the specific characteristics of an
area. Such solutions are generally seen to be of great importance for adaptation to climate change, which
has different impacts at different localities and therefore requires the development of tailor-made solutions
by involving stakeholders in the policymaking process. This mode of governance also allows to develop

more (strategic) linkages with other sectors.
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4. Portugal - the Lower Tagus Transboundary River Basin

4.1. Inftroduction to the area4

The research site in Portugal focuses on water systems from the lower Tagus transboundary river basin.

The system includes the Zézere river basin, where an important water intake for public supply exist in the
Castelo do Bode reservoir, the lower Tagus river and upper estuary; with Valada and Conchoso water
intakes (respectively for public water supply and for agriculture), the Sorraia basin, another Tagus effluent,
where an important irrigation perimeter exist, and the Tagus river related aquifer systems. These are

intensively used and constitute a legal vulnerable zone, conditioning agriculture practices.

More than 3 million inhabitants and extensive areas of agriculture are served by these water resources.
Water supply, agriculture and hydropower compete for water uses in a scenario that combines a history of
serious riverine and estuarine floods and droughts, and the potential for salt water intrusion from the Tagus

estuary.

Climate scenarios point out risks of prolonged drought, with the reduction of inflows. The drought periods
also increase the risk of forest fires. Rising temperature can lead to a decrease of water quality. Finally, an
increasing flood risk that can damage infrastructure is expected. Erosion of river banks and intrusion of salt

water are also mentioned as potential future risks.

The case study addresses the climate changes adaptation of the public water supply and agriculture sectors
in the region, and how water resources management affects it. International basin sharing with Spain is also

a relevant issue.

The Portuguese case study addresses the adaptation of the public water supply and agriculture sectors to
climate changes concerning the features related to water resources, either as raw material (for drinking water
production or irrigation) or as receptor of wastewaters. Therefore the water resources governance analysis

is affected by this sectorial perspective.

4 A more elaborate description of the research site can be found in D3.1 of the BINGO-project
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Table 4 — Overview of respondents in Portugal / the Lower Tagus Transboundary Tiver Basin

Organization Respondent

Questionnaires

EPAL Basilio Martins, Ana Luis
Associagdo de Beneficiarios da Leziria Grande de Vila Franca de Xira Ana Geraldes
CAP — Agricultores de Portugal Alexandra Brito
DGADR - Diregdo-Geral de Agricultura e Desenvolvimento Rural Alberto Frg:ﬁi and Pero
Direcédo Regional de Agricultura e Pescas de Lisboa e Vale do Tejo Paul?\ﬂggglggeesllidio
CIMLT - Comunidade Intermunicipal da Leziria do Tejo Ana Ga(r;:\e;eeir;\latasha
Aguas do Ribatejo Anonymous
SMAS de SINTRA Anonymous
CES - Centro de Estudos Sociais da Universidade de Coimbra Alexandre Tavares
ARH_TO Administragdo da Regido Hidrografica do Tejo e Oeste Maria Helena Alves

Expert-interviews

Former head of the Tagus River Basin District Administration
Division
Professor at the University of Coimbra, researcher at the
Centre for Social Studies (CES)
Water resources expert consultant and former President of the
Institute for Water (INAG)
Principle researcher at the National Laboratory of Civil
Engineering (LNEC) and former President of the Portuguese Jaime Melo Baptista
Regulatory Authority on Water and Waste services (ERSAR)

Helena Alves

Alexandre Tavares

Pedro Serra

4.2. Contentlayer

Content of policy framework

The Water Law, and related legislation, is the legal instrument ruling water management in Portugal,
resulting from the transposition of the Water Framework Directive (WFD) into national law. It provides the
objectives and planning principles and frames a set of planning instruments that intend to support the
achievement of environmental improvement of the status of water bodies and allows integrated water
resources management in the region. At the national level, the National Water Plan (PNA) provides the
framing objectives. At the regional level, the Tagus River Basin District Management Plan (PGRH) includes

measures to improve the status of water bodies.

There are also plans for specific regional units (e.g. reservoirs protection — Land and Water Reservoir
Management Plans), or for specific thematic purposes, as for example, the National Plan for Efficient Use
of Water (PNUEA) or for climate adaptation (National Strategy for Climate Change Adaptation — ENAAC).

Water resources management in Portugal is performed at public/administration level, with a regulatory, top-

down character. Being essentially the transposition of Water Framework Directive, the Water Law provides
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the framework, but lacks the necessary policies, strategies, means and mechanisms to implement it, in order

to achieve the environmental objectives and a sustainable, balanced and equitable water use.

As examples the lack of water uses policy, as well as specific water policy guidelines for strategic options
regarding priority intervention in the water domain are mentioned. A conducting line guiding on how to jump

from the legal framework to the concrete implementation is missing as well.

Due to the legal European framework prior to WFD, some mechanisms to prevent pollution are already in
place in Portugal, but the lack of water uses policy and adequate implementing mechanisms didn’t yet allow
Portugal to embrace the WFD challenges and paradigm to achieve a sustainable, balanced and equitable

water use, while achieving environmental objectives.

Mechanisms to deal with extreme events exist, mainly floods but also droughts up to a certain extent. Water
resources management in Portugal is essentially oriented at pollution control and emergency management.

General practice is focused on immediate management priorities and not on long-term planning.

Being considered by some respondents as complex and abstract, water legislation in Portugal could benefit
from simplification and harmonization, for instance the codification of all the legislation into a single Water
Code, less persecutory and more conciliatory. It should also be complemented with specific and clear water
implementation policies and strategies, allowing to step forward from the general framework to real water

resources planning and management practices.

Water uses policy (hydropower and others) is considered to be a very relevant missing component of the
management process that should be based on an improved economic analysis of water (recognizing the
economic, social and environmental importance of different types of uses). It would provide the basis for
accordingly reviewed licensing regulated procedures and for the improvement of the economic regime in
place (polluter-pays principle; water resources taxes and recovery of costs) and definition of rules for

exceptions, among others.

Implementation policies would make the River District Basin Plans more strategically operational and less
prescriptive and evaluative, with measures clearly defined according to objectives. Ultimately, it would allow
each water user to better understand how it relatively contributes to the water bodies’ environmental
objectives. Adopting cost-benefit analysis on measures, envisaging equitable and fair efforts, would

contribute to a better engagement of stakeholders.

Also the need for legislation linking the different sectors for a sustainable management of water resources
and removal of inter-sectorial legal conflicts (e.g. environmental and economic licensing), was mentioned.

Improved articulated planning and management with Spain is also considered essential.

The formulation of implementation policies, a better joint articulation among the various planning instruments
and the link between those plans and the program of measures, along with the involvement of the

stakeholders in the planning processes, will allow Portugal to embrace the WFD paradigm.

In summary, it requires evolving from a governmental regulatory model to a water resources governance
model.

Information on impacts of climate change

In the Tagus basin, and in Portugal, basic water related information exists spread out over several public
and private entities (websites, etc.), but is considered not enough or not well updated. The lack of in-depth
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characterization of anthropogenic pressures (quantitative and qualitative) and of the water bodies’ status
(insufficient monitoring) leads to deficient knowledge about the impact of pressures on water bodies, and

therefore, impedes a comprehensive understanding of the water systems and nature of their problems.

Portugal has several state-of-the-art information systems (e.g. Water Resources National Information
System - SNIRH) but some need to be updated or provided with additional information. Access to water
quality data is considered easier than access to pressure characterization and impacts. It is not possible, at
this stage, to relate how each water user contributes to the current water body status. Accurate public
information on water uses is non-existent. As a result, the path to achieve environmental objectives cannot

be clearly outlined.

Information about the evolution of climatic variables in Portugal is available at the website of the Portuguese
Institute for Sea and Atmosphere (IPMA)S.

While basic information for present impacts characterization is not considered to be enough, less knowledge
exists about the impacts of climate change in water systems and in dependent economic activities, although
several studies concerning climate changes have already been performed, such as the project "Climate
Change in Portugal. Scenarios, Impacts and Adaptation Measures (SIAM)”, with an integrated assessment
of impacts and adaptation measures to climate change. The first phase of the study (started in 2000) was
based on future climate scenarios derived from models of general circulation of the atmosphere and focused
on a set of socio-economic sectors and biophysical systems including: water resources, coastal zones,
agriculture, human health, energy, forests and biodiversity and fisheries. Also, a sociological analysis on the
issue of climate change in Portugal was carried out. The second phase of the project SIAM (SIAM Il) began
in January 2002. It was focused on the case study of the Sado estuary, which are extended studies into the
autonomous regions of Madeira and the Azores. The SIAM Il also included the dissemination of the results
obtained at SIAM | to various stakeholders, obtaining inputs still to SIAM I, through the organisation of
meetings in which it participated teams in the sectors considered relevant for the chosen region and its

stakeholders.

At sectoral level, part of water supply sector of the research site region (EPAL, a BINGO partner) has already
been involved in research process related to climate changes. An example is the ClimAdaPT Local project,
with the goal of developing, in Portugal, a continuous process leading to the elaboration of Municipal
Strategies for Adaptation to Climate Change (EMAAC) and its integration in municipal planning tools.

Another example is the PREPARED project, a predecessor of the BINGO project.

Aside from that, professional associations and scientific community have promoted numerous events
regarding water management and climate change potential impacts, but they are considered too general

and difficult to “translate” into concrete situations.

Better information is obtained by real observed impacts, such as upstream salt water migration in the Tagus
River. However, it is difficult to know if it is due to Spanish discharge regime, to damming and national

hydropower generation discharge regime, or to climate change.

5 Portal clima, available online at: http://portaldoclima.pt/pt/.

25



It was mentioned that an easy, transparent and fast access to relevant updated data and information to all
parties interested should be provided, allowing decisions and performance to be questioned and governance

models to get more legitimacy. Access to information is recognised to play a key role.

Definition of the responsibilities of each intervenient in the characterization process must also be fully
clarified and adequate resources allocated (financial, etc.). Inter-sectorial platforms should gather existing
disseminated information, and make it available to all relevant organisms and agencies contributing to water

bodies’ status and management.

Knowledge of possible coping strategies

National and regional administrative entities on water resources are becoming older, having difficulties in
recruiting and maintaining human resources. There is the need to outsource activities on a routine basis,
such as, among others, monitoring. This type of routine procedure results in a high degree of dependence
of the administrative entities on academic entities. This dependence on experts limits the administrative
entities analytic skills, often leading to the use of simplified approaches. Besides, the administrative entities
lack the knowledge and time for using integrated simulation models that are developed within the framework
of studies promoted by the administrative entities itself, and recognised as being the right type of tool to

support water resources management and conflicts solving.

Portugal has a competent and proactive scientific community in the area of water resources planning and
climate change, as well as several active professional organizations with critical sense and advanced ideas

about water sector management.

Regarding climate change adaptation, Portugal approved in 2010 the National Strategy for Climate Change
Adaptation (ENAAC) with the following objectives: information and knowledge, to keep scientific knowledge
up to date and available; reduce the vulnerability and increase the responsiveness in an integrated manner,
define measures which Portugal must adopt, as the international community, with a view to minimising the
effects of climate change; participate, raise awareness about climate change and its impacts; cooperate
internationally, supporting the most vulnerable countries, in particular in the framework of the Lusophone

countries.

The sectors of activity do not acknowledge this top-down strategy as they consider it detached from practical

reality.

On the other hand, a set of adaptation measures is already being implemented by the main sectors of activity
in lower Tagus region. In fact, they consider these measures as an adaptation to climate variability that

always existed in southern Europe countries.

In the agriculture sector significant improvements in the products, techniques and technologies available to
water use efficiency, fertilization and plagues control, as well as practices implemented ("precision farming")

have already been achieved.

In the public water supply sector, EPAL has already internalized knowledge about the climate change risks,
has adopted a risk management approach in company management and implemented a set of measures to

face the current and future risk of decreased water quality and quantity.

There is a gap between the knowledge at academic level and the government’s current practice. Moreover,

in the Tagus region some water users from agriculture and public water supply sectors are well informed.
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However, a gap between them and the administrative entities is also mentioned. As water management is
centred at the administrative entities, with a top-down approach, these gaps do not contribute to smooth

governance.

The decision making process should probably be improved and redesigned to match the proper knowledge
level to each kind of decision-making. The institutional promotion of knowledge transfer from academic to
the government agencies should be enhanced. Conditions should be created in order to guarantee that other
stakeholders from the water supply sector, besides EPAL, internalize the knowledge produced in water

management and of associated risks (e.g. climate change).

ENAAC is being reviewed since 2015 in order to promote and assist the various sectors, the central, regional
and local governments and policymakers in finding the means and the tools for the implementation of the
theoretical plan into the action plan, through a greater focus on efficient implementation of adaptation

measures and promoting their integration in the various sectoral policies and territorial planning instruments.

Regarding mitigation, Portugal approved the National Program for Climate Change 2020/2030 (PNAC).
4.3. Institutional layer

Roles and responsibilities

Water resources planning and management are centred at governmental level with responsibilities

prescribed in legislation.

At the national level, the central government (the Ministry of Environment, Regional Planning and Regional
Development - MAOTDR) and the national water authority, the Portuguese Environment Agency (APA), are
responsible for national water policy. Central government also bears responsibilities on dam security and on
the coastline. The Directorate General for Agriculture and Rural Development (DGADR) is the National

Public Irrigation Authority.

At the regional level, the five Administrations of River Basin District (ARH), that are decentralized services
of APA, have the responsibility of assuring water management at the river basin district level, as well as the
issuing of permits. The CCDR (Commission for Coordination and Regional Development) is responsible for
protecting and enhancing water resources through territorial management. DRAP LVT (Regional Directorate
for Agriculture and Fishery of Lisbon and Tagus River Valley) is the regional entity supervising private

irrigation.

At the municipal level the responsibilities are only focused on conservation and rehabilitation of the
hydrographic network, coastal zone and estuaries within urban agglomerations and on rainwater run-off

drainage also in urban areas.

The majority of river basins in Portugal, such as Tagus, are dammed. Although water resources
management in Portugal is public, centred in the Portuguese Environment Agency (APA) and their
decentralised services (ARHs), the operation and exploitation of dam/ reservoir infrastructures is
outsourced to the Electricity Company of Portugal (EDP), to the agriculture sector (some irrigation
associations) and to some public water supply entities. Many reservoirs are multipurpose. The reservoir

operation is not performed at the hydrographic basin level, but according to private sectorial objectives.
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Conflicts of interests among the different users involved may arise, mostly during extreme weather events
(floods or droughts), that need to be harmonized. The Reservoirs Management Commission (CGA) has the
attribution of coordination of the planning and the exploitation of reservoirs. Its president is the president of
the Portuguese Environment Agency. During emergencies, its Committee has enforcement power. The
Tagus River Basin District Council — CRH (ensemble of entities), in practice, formalizes the public

participation. The National Water Council (CAN) approves water resources policies.

In international basins, such as the Tagus basin, the water resources management needs to be coordinated
between Portugal and Spain, which is accomplished through the Commission for the Implementation and
Development of the Convention on Cooperation for the Protection and Sustainable Use of Luso-Spanish
Water Watersheds (CADC).

Respondents mention the instability of the institutional framework, weakening agencies and their
performance. They also mention the existence of overlapping responsibilities and conflicting rules. Despite

the formal division of roles, inter-institutional cooperation is insufficient.

Therefore respondents mention the need for overcoming these weaknesses: providing greater stability of
the institutional framework with an improved efficient model, eliminating overlapping competencies among
entities, and improving an inter-institutional cooperative attitude among government agencies. Effectively

engage stakeholders in planning processes, prior to decisions.

In summary, it is desirable to evolve from a government centred model to a governance model, in a clear
and workable cooperation, defining not only the roles and responsibilities of the administrative entities but
also of the water user’s entities, envisaging a sustainable, balanced and equitable water use, while achieving

environmental objectives.

Administrative resources

An institutional framework exists, although it needs improvement. Decentralized services at regional level
facilitate the coordination, harmonization and integration of interventions, but they lack human resources.
Portuguese law provides a set of planning and control instruments to achieve the goals for improvement of

the water body’s status. It also sets the priorities for water use in case of a crisis.

There are very advanced information systems (e.g. Water Resources National Information System - SNIRH),
although not always provided up to date data. A monitoring network exists with data being publically
available. There are difficulties in the practical application of the monitoring instruments due to lack of human
and financial resources. Updated data in order to assess the state of the water bodies and the effectiveness

of the measures would be an improvement.
Institutions should be provided with the tools and means to interact with stakeholders.

Integration of existing information’s systems/ platforms from the government providing free and universal
geographic information concerning water abstractions, water bodies’ status, pressures, and meteorological

information, etc. would constitute a great benefit.

The administrative entities miss an important tool, an integrated water simulation model, allowing for

integrated management and use of the Tagus water resources.
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Financial resources

The financing structure is assured through the Governmental financing of administrative entities; through the
national Water Resources Protection Fund (FPRH), resulting from the Water Resources Taxes (TRH)
revenues and permits, and through the European Union funding programmes that differ according to sectors

of activity.

Governmental financing is insufficient, since administrative entities do not have the necessary resources to

fulfil its monitoring, control, inspection and other obligations.

The Water Resources Protection Fund (FPRH) mission is to contribute to the rational use and protection of
water resources, through the allocation of resources to projects and investments necessary for their best
use. It is consensual the lack of public knowledge about the FPRH revenues and what is their application or
destination or even if there is a real affectation to the water resources management and protection. This is

also due to the major limitations and lack of transparency in the access to the FPRH.

Concerning national funds man